HRAEIE A SE N £33 2 T 3 M(SAW) SR IR AR I T hA 58

KR DEBEEEAT
k2

AT T B DLEI SR RE(SAW)SNAO0C Kz SMSTOMC 45 RS » $8aF 2 A 3 iy
SIEFHESAW) BURER il FrSE o WFFTaERETR) 1 4H2L 50mm SN490C kR
5.6mm ELEERAR 3 MR HAEEY 12 BT 5ER (2).55 1 4HLL 50mm SN490C #iff
FRA 5.6mm E{ESRAR 2 AREFEEEEL 16 A 75ER (3).1 4HLA S0mm SM570MC $i
MR 4.8mm B $745 3 s ReE s 12 B a 585 (4).55 1 4L S0mm SMS570MC
SRR T 4.8mm ELfSS5R4R 2 MixFRrE s 13 WA 0580k 5 AR E B SE A R
Feify - TR A4S B B BRI T2 275 » DUETEIE TIERF
i~ fem LIERCR - FRERCA R -

MEBR

SEERTLRE EAR(SN490C » S0mm/t)2 ~ 3 BB A B $EPF A e s B K o T -
%2~ 3 BEEVEIIST A E 2 UT Sf8AZ2eE - STEhlid B b hiare
490-610(N/mm’)MPA(50-62Kg/mm’) » ETE(E 0°C>27] K< AHEIE 4T -

SRR RE EAR(SMSTOMC » S0mm/)2 ~ 3 BB BN $E AR S 5B K T -
%2~ 3 BEEVEIIST A E 2 UT SfsAZ28E - STEhlid B b are
570-720(N/mm’)MPA(58-70Kg/mm’) » ET8{E-5"C >47] KB AHERZR 34T

MERR
MATE ST A E AED AWS D11 Y UT A28 - HE%EE SN490C £ 0°C =it

271 ~ SM5T0MC A-5CEpt 47] » Fes it S8 35K -
RESET  4ERERIEN - SAW ~ ABE -~ IAHEE - 9

)i

_\'ﬁ‘ﬁ

(1) Haisiss st s g A R 28 T2 (#E A EN 50mm il F o T3
R T N FEE 45 RETRIS R #IME 2 Z0K 5 R IRAE VSR 2 TAEZE T K BE
5 BE A7 By i ZER R A SN490C ~ B 50kg/mm?(70ksi ) ARSI S » So 4 i A
B 4 > $fif# SM570MC ~ MB ~ CHW 60kg/mm2(80ksi) ; [ Fif{ fil =~ #8



JE KRBT & P ER A G EREETAME - & PR ETAHE
it e smEe M e R O1 RETEAMEEE -

(2) P54 SAW [F{ER 2 SR By EF ARy 3 BB 54 1 2252 TF666(AWS
F7A2)SN490C FI 1 TF760(AWS F8A2)SM570MC 7 $7&E4 1] {1 F =5 A 2 &
PRFE - R ATR S SRR - SRR BB TS F SRS U ISR B B E R
FR5 L4 2 0 3 BRI SRR A REIST AR e A s (WPS) S AR e
i EsLek(PQRYER} » DUHEHER/ERA K HEIREF A E -

(3) SAW = fix% [ Efi

3-L PS5 SN-490C 5 SM-570M-C 95 TMCP B4 78 578 A B
(150Kkj/cm L F)gE.
3-2 MBI ISAR BB (>50mm) SR B i S T
3-3 FACIES TR 2 S THFAAAT 5.
34 HAT TS SAW SERKCERIBG L 101 RHEMAEE)
35 £ S S SR i TR P
(4) b B8 S4EHEA FRI 2 2503 TR S BRI & S e

{ESE » AL TSR FTadie B O TR iE i B AN R BREL AT+ DU 55
PEEERH SR E SR Z R -

il

ZBRAE

(1) AHFTER 2 BEA
ot~ =] FrA2 ZE SN490C
¥ SMSTOMC 4555 » &
R~ FIR AR — 600 )
(LPG)H & R(O) B &
B #hYIEE D) & R i)

50

N

:

# 50mmx200mmx 2}5 50
600mm #% 2 pecs  EpEL T
K 12mmx80mmx760mm « 600 g
% lpec Z A& ANNE 1 -

(2) #ETUIEIFHA 2 P> H - 2 —
5 1 57 600mm E—iEE ' / 1
& 300> 52 1 #7 600mm £—
BRBIGE LEFTT) - & |

ORI R B 3 A4 |
Butt joint F2EERI=C41E] 2 - 10 |

—
—»



(3) SN490C sliffi R =~ SRR ISR EE » SRAREASRER 7 I{7 Bl R AR A FE SR 4R By
TSW-12KM £34% 5.6mm fHEH AWS EM12K > $5%% 2 TF-666 FH & 7 AWS
F7A2 o

(4) SM570MC SR PR A < $RERELETEE - SRORBLFFEE 2 B B H RSP AL EESTAR
F5 TSW-E13 434 4.8mm #1E 7Y AWS EG-G - $54% f TF-760 FH& > AWS
FBA2 -

(5) TSW-12KM 5.6mm $534581 TF-666 3754 B A0 55 (i A7 HOKI 4 554,
ME N FTA2-EM12K -

(6) TSW-E13 4.8mm 7 4REL TF-760 5745 a5 M &0 B f{<iE AS.23 SR B B S 4l i
=Y F8BA2-EG-G -

(7) AWTFEER 2 > 3 EhigTHEST AlRF SNA90C il FHEME S 50mm 2D/l 65°C
DL EHTIES - 1 LSRR o S iE Y e R %7 65°C ~250°C Z [
RSB R ERE BT - B SR SR S ISR R TS SRR AR
SM570MC Sl FHEWIE 50mm 20 /b 110°C PL 1 EHT R > i H 7 e
FEEOTE LR EHT 110°C ~250°C 2 [ > AGAIFH s e R s R R
R R el gk B ST PR T MY ARE ARG EL T ¢

Heat input A Z4& (kj/cm)=A B 7ixV EJEEx60/S 1 T7H[E (cm)

5k SN490C : 50mm Fz A A Z0E (56 12 756)=1100x34x60/51+990x36x
60/51+990x41x60/51=134kj/cm(WPS-1-4)

*k SM570MC : 50mm gz A AZhE (58 11 78)=1150x35x60/42.5+1100x40x
60/42.5+1045x42x60/42.5=181kj/cm(WPS-1-2)

(8) SAW 2 fixEil 3 fiR$F ARy 2 $7 15 55 oI\ HF i bLoi:
8-1. SN-490C TF-666 SAW = & 27 g i 4% 3550 F (T3 PF Y )V di2

T 5.6mm A T onE A sEGE

T (mm) | 4T R(A) 34 & kg/min
650 0.144
700 0.155
750 0.165
800 0.176

5.6 850 0.191
900 0.205
1000 0.241
1100 0.263
1200 0.299




B (mm) | E:ZFH(R) R H(mm) |10 F £ B 2 58 E F (Kg)

50 30 10 105.8

TF-565 ##&4% 3 (WPS-1)

FoO|R O A | (pE (8 (8| TN | FRE | FYE ko

B | & |[(mm | R0 | E RO EREF | R | B2E BE | BHE

) (A) | kg/mi |ecm/ | (#) | R | (kg) £ i
n min (~) (kg) | (kg)

1 DC | 5.6 715 | 0.155 |40 25.0 | 25.0 3.88 3.88 3.88

2 DC | 5.6 869 |0.191 |35 28.6 | 53.6 5.46 5.46 9.33

3 DC | 5.6 869 |0.191 |35 28.6 |82.1 5.46 5.46 14.79

4 DC | 5.6 869 |0.191 |35 28.6 | 110.7 | 5.46 5.46 20.25

5 DC | 5.6 858 |0.191 |53 189 | 129.6 | 3.60 7.21 27.45
AC | 5.6 836 |0.191 3.60

6 DC | 5.6 858 |0.191 |53 18.9 | 148.5 | 3.60 7.21 34.66
AC | 5.6 836 |0.191 3.60

7 DC | 5.6 858 |0.191 |53 18.9 | 167.3 | 3.60 7.21 41.87
AC | 5.6 836 |0.191 3.60

8 DC | 5.6 858 |0.191 |53 18.9 | 186.2 | 3.60 7.21 49.08
AC | 5.6 836 |0.191 3.60

9 DC | 5.6 858 |0.191 |53 18.9 | 205.1 | 3.60 7.21 56.28
AC | 5.6 836 |0.191 3.60

10 |DC | 5.6 858 |0.191 |53 18.9 | 2239 | 3.60 7.21 63.49
AC | 5.6 836 |0.191 3.60

11 |DC | 5.6 858 |0.191 |53 18.9 | 2428 | 3.60 7.21 70.70
AC | 5.6 836 |0.191 3.60

12 |DC | 5.6 858 |0.191 |53 18.9 | 261.7 | 3.60 7.21 77.91
AC | 5.6 836 |0.191 3.60

13 |DC | 5.6 858 |0.191 |53 18.9 | 280.5 | 3.60 7.21 85.11
AC | 5.6 836 |0.191 3.60

14 |DC | 5.6 858 |0.191 |53 18.9 | 299.4 | 3.60 7.21 92.32
AC | 5.6 836 |0.191 3.60

15 |DC | 5.6 858 |0.191 |53 18.9 | 318.3 | 3.60 7.21 99.53
AC | 5.6 836 |0.191 3.60

16 |DC | 5.6 858 |0.191 |53 18.9 | 337.1 | 3.60 7.21 106.74
AC | 5.6 836 |0.191 3.60




TF-666 = #&4% 3 (WPS-1-4)
oW O AL |8 | BE (88 |88 TR | EEg | FyE | R
# [& |[(mm | T | A BT RP (EE |48 |44
) (A) | kg/mi |[cm/ | (&) | R | (kg) £ i
n min (=) (kg) | (ko)
DC |56 |700 |0.155 |60 |16.7 |16.7 |258 |258 |258
DC |56 |800 |0176 |60 |16.7 |333 |293 |293 |[552
DC |56 |850 |0191 |65 |154 |48.7 |294 |548 |8.06
AC |56 |750 |0.165 2.54
4 |DC|56 |850 |0.191 |60 |16.7 |[654 |[3.18 |593 |13.99
AC |56 |750 |0.165 2.75
5 |DC|56 |1045 [0.241 |70 |14.3 |79.7 |[344 930 |23.29
AC |56 |935 |0.205 2.93
AC |56 |935 |0.205 2.93
6 |DC|56 |[1045 [0.241 |60 |16.7 |96.3 |4.02 |10.85 |34.14
AC |56 |935 |0.205 3.42
AC |56 |935 |0.205 3.42
7 |DC|56 |[1045 |0.241 |60 |16.7 |113.0 |4.02 |10.85 |44.99
AC |56 |935 |0.205 3.42
AC |56 |935 |0.205 3.42
8 |DC|56 |[1045 [0.241 |60 |16.7 |129.7 |4.02 |10.85 |55.84
AC |56 |935 |0.205 3.42
AC |56 |935 |0.205 3.42
9 |DC|56 |[1045 |[0.241 |55 |18.2 |147.9 |4.38 |11.84 |67.68
AC |56 |935 |0.205 3.73
AC |56 |935 |0.205 3.73
10 |DC |56 |1045 |0.241 |55 [18.2 [166.0 |4.38 |11.84 |79.52
AC |56 |935 |0.205 3.73
AC |56 |935 |0.205 3.73
11 |DC |56 |1045 |0.241 |50 |20.0 |186.0 |4.82 |13.02 |92.54
AC |56 |935 |0.205 4.10
AC |56 |935 |0.205 4.10
12 |DC |56 |1045 |0.241 |50 |20.0 |206.0 |4.82 [13.02 |105.56
AC |56 |935 |0.205 4.10
AC |56 |935 |0.205 4.10




FE | BECRETABE R

TF-666 = & TF-565 Ei& TF-666 = t& ﬁ’ﬁf}:iﬁ FNPER R
TF-565 fFi& | &
THER || TAPER || 48

(=) (%)

50mm 206 12 337.1 16 -131 38.9%(131/337.1)

8-2. SM-570MC TF-760 SAW = & £7 fE4l 4% 3522 5 (T 98 PR )Vt i

T A4.8mm * BT onE A 4G EE

A= (mm) 45T IE(A) 73 3. £ kg/min
650 0.144
700 0.155
750 0.165
800 0.176
48 850 0.191
900 0.205
1000 0.241
1100 0.263
1200 0.299

TF-585 f1&42 £ (WPS-1)

I V=¥ -SR-S =T - S TN I A S D L
# (& |[(mm) |2 | £ AR R PERF | BE | e |5
(A) | kg/min | cm/ | (&) | (&) 2 £ | (ko)

min (kg) | (kg)

DC | 4.8 715 | 0.155 |40 25.0 |25.0 3.88 3.88 | 3.88

2 |DC |48 825 |0.183 |53 18.9 | 43.9 3.45 7.23 | 11.10

AC | 4.8 880 | 0.200 3.77

3 |DC |48 858 | 0.183 |53 18.9 | 62.7 3.45 7.23 | 18.33
AC | 4.8 836 | 0.200 3.77

4 |DC |48 858 |0.183 |53 18.9 | 81.6 3.45 7.23 | 25.55
AC | 438 836 | 0.200 3.77

5 |DC |48 858 |0.183 |53 18.9 | 100.5 |3.45 7.23 | 32.78
AC | 438 836 | 0.200 3.77




6 |DC|48 |858 [0.183 |53 [189 [1193 |[345 |7.23 |40.01
AC |48 |836 |0.200 3.77

7 |bc|48 |8s58 [0183 |53 [189 [1382 |[345 |7.23 |47.23
AC |48 |836 |0.200 3.77

8 |Dc|48 858 |0183 |40 |[250 [1632 |458 [958 |56.81
AC |48 |836 |0.200 5.00

9 |Dc|48 [8s58 [0183 [40 [250 1882 |458 [958 |66.38
AC |48 |836 |0.200 5.0

10 |DC |48 [858 |0.183 |40 |[250 [2132 |4.58 |9.58 |75.96
AC |48 |836 |0.200 5.00

11 |DC |48 |[858 |0.183 |40 |[250 [2382 |4.58 |9.58 |85.53
AC |48 |836 |0.200 5.00

12 |DC |48 |858 |0.183 |40 |[250 [2632 |4.58 [958 |95.11
AC |48 |836 |0.200 5.00

13 |DC |48 [858 |0.183 |40 |[250 |2882 |4.58 |9.58 |104.68
AC |48 |836 |0.200 5.00

TF-760 = 842 £ (WPS-1-2)

R T Y T RS N R I

B | & |(mm) | % |2 WA R | GE | B8 |58

(A) |kgmi |em/ | (&) [(&) |® |2 (kg)
n min (kg) | (kg)

DC |48 |700 [0.155 |60 |16.7 |16.7 |258 |258 |2.58
DC |48 |80 [0176 |60 |16.7 |33.3 293 |293 |552
DC |48 [850 [0191 |65 |154 |487 294 |548 |8.06
AC |48 |750 |0.165 2.54

4 |DCc |48 |850 |0191 |60 |167 [654 [3.18 |593 |13.99
AC |48 |750 |0.165 2.75

5 |pc|48 |900 |0205 |60 |167 [821 [3.42 |6.60 |2059
AC |48 |850 |0.191 3.18

6 |DC|48 |1000 |0241 |70 [143 (963 |[3.44 |9.30 |23.29
AC |48 |935 |0.205 2.93
AC |48 |935 |0.205 2.93

7 |DC|48 |1045 [0.241 |60 |16.7 |113.0 |4.02 |10.85 |34.14
AC |48 |935 |0.205 3.42
AC |48 |935 |0.205 3.42




8 |DC |48 |1045 [0.241 |60 |16.7 |129.7 |4.02 |10.85 |44.99
AC |48 935 |0.205 3.42
AC |48 935 |0.205 3.42
9 |DC |48 [1045 |0241 |60 |16.7 |146.3 [4.02 |10.85 |55.84
AC |48 935 |0.205 3.42
AC |48 935 |0.205 3.42
10 |[DC |48 [1000 |0.241 |44 |227 [169.1 |5.48 |16.43 |72.28
AC |48 [1000 |0.241 5.48
AC |48 | 1000 |0.241 5.48
11 |DC (48 [1000 |0.241 |44 |22.7 |191.8 |548 |16.43 |88.71
AC |48 | 1000 |0.241 5.48
AC |48 | 1000 |0.241 5.48
12 [DC |48 [1000 |0.241 |44 |227 [2145 |5.48 |16.43 |105.14
AC |48 | 1000 |0.241 5.48
AC |48 |1000 |0.241 5.48
FE | BRSEETABETLR
TF-760 = & TF-585 fEi& TF-760 =& | @R s5p
TF-585 f4g | A v
TAPE |l | TEER | gk | L8
(») (»)
50mm | 2145 12 | 2882 13 |-74 25.6%(74/288.2)

AERIH H (8 AWS METETTHA I TEB(CVN)BLs - R BB s aE
O FEFLUAIFR V Noteh R CIBHRE - 557 72 0°C $7 A BaEn (Impact Test) HifE#2 (5

H 27](20ft-ID) e s TRER HIE

1. 5 SRR AR AME s MEAR YT AGTE -
2. tPEEAY 3 ¥R » A 2 BE=20ft-1b > 55 1 BRI =15ft-1b -

3. 3 BRHYPHE{EEE = 20ft-1b -




e e T iU

(Reduced Section Tension Test) % st S At H I & 5t 5 4 skl I e B i/ N T AT
MFEIERE > SR €EH7 T LT R LB ATS DU SR FE AR (E A B B R RE DL
ASRME SRRV ERAE » PTRREAET R AT

FrihsafE (Tensile Strength) =Pu/Ao
Pu s M BL A K e B Ao Fyil R AGEL IR
PrirsREmE A B NImm?  or  Kg/mm?  or  Ksi

53 B(Side Bend Test) VA EL 4TSS it M EEIEBANA T BN - &
FeatF R B TR -

REEATT B 514 1/8"(3mm) -
SRIERER TR R ARST 1/8"(3mm) - (BB 153845 3/8"(10mm) -

IR A N A 174" (6mm) - (HESOEENE &R B SHE 1/8"(3mm) -
= ERHET

3.1 SN490C g (s 1.2 2tk 3 /BT SAW BURZFHZE PRI $7 4R EL 57 4% > 87
SRELPREE 7 B B R M A EIRT A E - $RAREE LGRS Ry TSW-12KM &R
£ 5.6mm > SRR fndRsT fy TF-666 > TR @R EL (s AWS 5.17 - IR
JBFHAHE T FTA2-EM12K:; SM570MC g {5 FH 2 2 fix 24 3 Fi P 5/ 27 7% SAW
BUERHSEER SRR BLpT A% > STAREASTEE Y B0y B RZRPFA N =IPTAE 2 - 57
SR ndR Ty TSW-EL3 &1 4.8mm > $FEERE fhdmsR Ny TF-760 - TRLE B
H{E AWS 5.23 > IR BB FHAHE T FBA2-EG-G 5 LM EL & VUAH IR
JSRE 50mm - St T ER SR RE R YR E FIFR Sk R B (E SR R (e L HUS 5
FESR R C RN IR R P (WPS) LU AR Fr i e sl ik & (PQR) FHILK
ARl asd R MY ERFTR

3.2 kR4t AR A SN490C /5 50mm KES4RYE WPS-1-4 > $288kf
{5 F K22 TF-666 §7S2 47K ZE TSW-12KM E{K 5.6 $F4R$7H7 13 i 52 B R R
FEEA 18 SM570MC #7 /5 50mm Ex4RSE WPS-1-2 » $E8abhRE K%
TF-760 $REEF5 K48 TSW-EL3 B K 4.8mm $R4RETHE 12 7E 500 5 sliRssIR
BB IR SR UT Al &t St Bl SR A a -4 N RS



WPS-1-4 340172 1 -

WELDING PROCEDURE SPECIFICATION (WPS) Yes=
PREQUALIFIED QUALIFIIED BY TESTING »
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes[]

Company Name CS5C Identificationd WPS-1-4
Welding Process SAW Revision:__ 0 Date : 02-20-2014 By _ F.¥.Chu
Supporting POR No. POR-1-4 Authorized by : F.IL.Hsu  Date: _02-20-2014
Type : Manual || Semi-Automatic ||
JOINT DESIGN USED Machine E Automatic ||
Type: Butt
Single X Double Weld [] POSITION
Backing: Yes[E No [ ] Position of Groove: 1G Fillet : -
Backing Material : A36 Vertical Progression: UP ] Down []
Root Opening:10mm__Root Face Dimension : -
Groove Angle: 30° _ Radius(J-U): = ELECTRICAL CHARACTERISTICS
Back Gouging: Yes | | No E Method : -
Transfer Mode (FCAW) Short-circuiting ||
BASE METALS Globular | | Spray | |
Material Specification : SN490C Current : AC E DCEP E DCEN [ | Pulsed [ ]
Type or Grade : - Other: -
Thickness: Groove _3mm-~— Unlimited Fillet - Tungsten Electrode (GTAW)
Diameter (Pipe) : - Size : -
FILLER METALS Type : =
AWS Specification : Ab5.17 TECHNIQUE
AWS Classification : EM12K(TSW-12KM) Stringer or Weave Bead : Stringer
Multi-pass or Single Pass (Per side) : Multi-pass
SHIELDING Number of Electrodes : 3
Flux : - - F7TAZ(TF-666) Gas : - ) Electrode Spacing Longitudinal : _ 20mm
Lateral : Omm
Composition : - Angle : -
Electrode-Flux (Class) - Flow Rate : - Contact Tube to Work Distance : A0-50mm
F7AZ-EMI12K Gas Cup Size : - Peening : None
Inter-pass Cleaning : Vibrating or Wire Brush or Grind
PREHEAT 3-20mm(0°C ) , 21-38mm(10°C ) POSTWELD HEAT TREATMENT
Preheat Temp. :  Min. 39-E5SmmIGSC) o = BSmm(l10°C) Temperature : N.A
Inter-pass Temp. : Min. - Max. 250°C Time :
WELDING PROCEDURE
Pass or Filler Metals Current Volis | Travel Joint Details
Weld | Process cl Di Type & | Amps or Wire Speed
Lavyer(s) ass ' |Polarity| Feed Speed O | mnvming (mm)
1 SAW EMIZK 5.6mm DC+ G30-TT0 25-29 595-805 ;
2 SAW EMIZK 5.6mm Do T20-BED 27-31 553-747 »
3 SAW EMIZK 5.6mm DO+ T65-935 27-31 638-862 S0 I f’
3 SAW EMIZK 5.6mm AC GIOD-TTO 28-32 GIE-BG2
4 SAW EMIZK 5.6mm DO+ T65-935 27-31 595-805 10
4 SAW EMIZK 5.6mm AC GI0-TTO 30-34 595-8B05
5 SAW EMIZK 5.6mm DC+ 855-1045 28-32 GE0-920
5 SAW EMI12K 5.6mm AC 765935 32-36 6R0-920
5 SAW EMIZK 5.6mm AC T65-935 35-41 GEO-920
6 SAW EMIZK 5.6mm DO+ 8551045 28-32 595-805

10



SAW

SAW
SAW
SAW
SAW
SAW
SAW

SAW
SAW
SAW

SAW

SAW
SAW
SAW
SAW
SAW

SAW

SAW

EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK
EMIZK

5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
3.6mm
3.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm
5.6mm

5.6mm

AC
AC

AC

AC

AC
AC

AC
AC
DO
AC

AC

AC
AC
D
AC

AC

AC

T65-935
T65-935
900-1100
T65-935
T65-935
S00-1100
T65-935
T65-935
900-1100
810-990
T65-935
900-1100
B10-990
T65-935
900-1100
§10-990
T65-935
S00-1100
B10-990
B10-990
T65-935
675-825

32-36
35-41
28-32
32-36
35-41
28-32
32-36
35-41
30-34
32-36
35-41
30-34
32-36
35-41
30-34
32-36
3541
30-34
32-36
35-41
34-38
37-43

595-805
595-805
595-805
595-805
595-805
395-805
595-805
595-805
595-805
595-805
595-805
553-T47
353-T47
553-T47
553-T47
553-T47
553-T47
310-690
310-690
10-690
510-690
510-690
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WPS-1-2 3542 2 -

WELDING PROCEDURE SPECIFICATION (WPS)

Yes=

PREQUALIFIED QUALIFIIED BY TESTING X

or PROCEDURE QUALIFICATION RECORDS (PQR) Yes[]
Company Name CSSC Identification# WPS-1-2
Welding Process SAW Revision:__0_Date : 02-20-2014 By _ F.Y.Chu
Supporting PQR No. PQR-1-2 Authorized by :___F.L.Hsu  Date: _02-20-2014
Type : Manual [ ] Semi-Automatic ||
JOINT DESIGN USED Machine = Automatic ||
Type: Butt
Single X Double Weld [ ] POSITION
Backing: Yes[® No [] Puosition of Groove: 1G Fillet : -
Backing Material : A36 Vertical Progression: UP [] Down []
Root Opening:10mm__Root Face Dimension : -
Groove Angle: 30° _Radius(J-U): - ELECTRICAL CHARACTERISTICS
Back Gouging: Yes [ ] No X Method : -
Transfer Mode (FCAW) Short-circuiting [
BASE METALS Globular [] Spray ]
Material Specification : SM570M-C Current : AC B DCEP @ DCEN [ ] Pulsed [ ]
Type or Grade : - Other:
Thickness: Groove _3mm~Unlimited Fillet - Tungsten Electrode (GTAW)
Diameter (Pipe) : - Size : -
FILLER METALS Type : -
AWS Specification : A5.23 TECHNIQUE
AWS Classification : EG-G(TSW-E13) Stringer or Weave Bead : Stringer
Multi-pass or Single Pass (Per side) : Multi-pass
SHIELDING Number of Electrodes : 3
Flux : F8AZ(TF-760) Gas : - Electrode Spacing Longitudinal : _ 20-40mm
Lateral : Omm
Composition : - Angle : -
Electrode-Flux (Class)__ - Flow Rate : - Contact Tube to Work Distance : 40-50mm
F8A2-EG-G Gas Cup Size : - Peening : None
PREHEAT 20-38mm{B6T ) Inter-pass Cleaning : Vibrating or Wire Brush or Grind
Preheat Temp. :Min. _30.64mm(107C) . > 64mm(1107C) POSTWELD HEAT TREATMENT
Inter-pass Temp. : Min. - Max.__ 250°C Temperature : N.A
Time :
WELDING PROCEDURE
Pass or Filler Metals Current Volts Travel Joint Details
Weld | Process Class | Dia |TYP€ &| Amps or Wire Speed
Layer(s) > " |Polarity| Feed Speed M | (mmvmin) (mm)
1 SAW EC-G 4.8mm DC+ 630-770 25.29 595-805
300
2 SAW EG-G 4.8mm DC+ 720-880 2731 553-T47
3 SAW EG-G 4.8mm DC+ 765-935 2731 638-862 0
3 SAW EG-G 1.8mm AC 675-825 31-35 638-862
1 SAW EC-G 4.8mm DC+ 765-935 27-31 638-862 10
1 SAW EC-G 4.8mm AC 675-825 33.37 638-862
5 SAW EC-G 4.8mm DC+ 855-1045 28.32 595-805
5 SAW EC-G 4.8mm AC 765-935 34-38 595-805
6 SAW EG-G 4.8mm DC+ 900-1100 30-34 680-920
6 SAW EG-G 4.8mm AC 810-990 34-38 680-920
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SAW

SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW
SAW

SAW

EG-G
EC-C
EG-G
EG-G
EG-G
EG-G
EC-G
EG-G
EC-G
EC-G
EG-G
EG-G
EG-G
ECG-G
EG-G
EC-G
EG-G

EG-G

4.8mm
4.8mm
4.Bmm
4.Bmm
4.8mm
4.8mm
4.8mm
4.8mm
4.8mm
4.Bmm
4.Bmm
4.8mm
4.8mm
4.8mm
4.8mm
4.8mm
4.Bmm

4.8mm

AC

AC

AC

AC
AC
DC+
AC

AC

AC
AC

AC

AC

AC

T65-933
900-1100
B10-990
T65-935
900-1100
855-1045
T65-933
S00-1100
B10-990
T65-935
S00-1100
900-1100
900-1100
900-1150
S00-1100
8351045
T65-935

675-825

35-41
30-34
34-38
35-41
30-34
34-38
36-42
31-35
34-40
36-42
31-35
34-40
36-42
31-35
34-40
36-42
30-34

35-41

680-920
680-920
G80-920
GE0-920
595-805
595-805
595-805
553-T47
553-T47
353-T47
425-575
425-575
425-575
425575
425-575
425-375
468-632

168-632
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PQR-1-4 354 % 3 :

WELDING PROCEDURE SPECIFICATION (WPS) Yes[]
PREQUALIFIED QUALIFIIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) YesE

Company Name CSSC Identification# PQR-1-4
Welding Process SAW Revision:__0 Date : 02-20-2014 By _ F.Y.Chu
Supporting PQR No. - Authorized by :_ F.L.Hsu Date: _02-20-2014
Type : Manual [ ] Semi-Automatic [ |
JOINT DESIGN USED Machine Automatic ]
Type: Butt
Single & Double Weld [ ] POSITION
Backingg: Yes® No [] Position of Groove: 16 Fillet : -
Backing Material : A36 Vertical Progression: UP [ ] Down []
Root Opening:10mm__Root Face Dimension : -
Groove Angle: 30° _ Radius(J-U): - ELECTRICAL CHARACTERISTICS
Back Gouging: Yes [ | No E Method :
Transfer Mode (FCAW) Short-circuiting [
BASE METALS Globular [] Spray ]
Material Specification : SN490C Current : AC E DCEP E DCEN [ ] Pulsed [ ]
Type or Grade : - Other: -
Thickness: Groove 50mm___ Fillet - Tungsten Electrode (GTAW)
Diameter (Pipe) : Size : -
FILLER METALS Type : -
AWS Specification : A5.17 TECHNIQUE
AWS Classification : EM12K(TSW-12KM) Stringer or Weave Bead : Stringer
Multi-pass or Single Pass (Per side) : Multi-pass
SHIELDING Number of Electrodes : 3
Flux : - - F7A2(TF-666) Gas: - Electrode Spacing Longitudinal : 20mm
Lateral : Omm
Composition : - Angle : -
Electrode-Flux (Class)__ - Flow Rate : Contact Tube to Work Distance : 40-50mm
F7A2-EM12K Gas Cup Size : Peening : None
Inter-pass Cleaning : Vibrating or Wire Brush or Grind
PREHEAT POSTWELD HEAT TREATMENT
Preheat Temp. :  Min. 110 Temperature : N.A
Inter-pass Temp. : Min. _ 110°C_Max. 250°C Time :
WELDING PROCEDURE
Pass or Filler Metals Current Volts Travel Joint Details
Weld | Process cl Di Type & | Amps or Wire Speed
Layer(s) ass | D potarity] Feed Speed | ™ | (uawimin) (mm)
1 SAW | EMIZK | 56mm DC+ 700 27 700 )
2 SAW | EMIZK | 56mm DC+ 800 29 650 ¥
3 SAW | EMIZK | 56mm D+ 850 29 750 0 ! i
3 SAW | EMIZK | 56mm AC 700 30 750
4 SAW | EMIZK | 56mm DC 850 29 700 10
4 SAW | EMIZK | 56mm AC 700 32 700
5 SAW | EMIZK | 56mm DC+ 950 30 800
5 SAW | EMIZK | 5.6mm AC 850 34 800
5 SAW | EMIZK | 56mm AC 850 38 800
6 SAW | EMIZK | 56mm DC+ 950 30 700
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6 SAW | EMIZK | 56mm AC 850 34 700
6 SAW | EMIZK | 56mm AC 850 38 700
7 SAW EMIZK 5.6mm DC+ 1000 30 TO0
7 SAW EMIZK 5.6mm AC 850 a TO0
7 SAW | EMIZK | 56mm AC 850 38 700
8 SAW | EMIZK | 56mm DC+ 1000 0 700
8 SAW | EMIZK | 56mm AC 850 3 700
8 SAW EMIZK 5.6mm AC B30 38 TO0
L) SAW EMIZK 5.6mm D+ 1000 32 TO00
9 SAW EMIZK 5.6mm AC 900 34 TO00
9 SAW EMIZK 5.6mm AC 850 a8 T00
10 SAW | EMIZK | 56mm DC+ 1000 32 650
10 SAW | EMIZK | 56mm AC 900 34 650
10 SAW | EMIZK | 56mm AC 850 a8 650
11 SAW EMIZK 5.6mm D+ 1000 32 630
11 SAW EMIZK 5.6mm AC 900 34 630
11 SAW EMIZK 5.6mm AC 850 a8 650
12 SAW | EMIZK | 56mm D+ 1050 32 600
12 SAW | EMIZK | 56mm AC 900 34 600
12 SAW | EMIZK | 56mm AC 900 38 600
13 SAW | EMIZK | 56mm DC+ 850 6 600
13 SAW EMIZK 5.6mm AC 750 40 OO
Procedure Qualification Record (PQR)# PQR-1-4
Test Results
Tensile Test
Specimen No. Wldﬁ;’[‘(l;;l;ncss Tcns;?nfg?nglh Broken Location
POR-1-4-1 19.9x50.5 558 Base Metal
POR-1-4-2 20.0x48.3 558 Base Metal
Bend Test
Specimen No. Results

2T. 180°

PQR-1-4-1 Side Bend No Crack

PQR-1-4-2  Side Bend No Crack

POR-1-4-3  Side Bend No Crack

PQR-1-4-4  Side Bend No Crack

Charpy V-notch Impact Test(0 < C)
S N Spmlmcr;nzlmcnSlon No.l ;}‘;‘gﬂbﬁd EH;:;(J) Average
POR -1-4 Weld Metal 10x10x55 222 248 276 242

No4 No.5
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256 196

VISUAL INSPECTION

Appearance Acceptable
Undercut None

Piping porosity None
Convexity None

Test date Dec.18.2013
Witnessed by F.Y.Chu
Welder’s name SF1EEA

Tests conducted by MIRDCC I ) Laboratory 0098
Test number POR-1-4
Per -

We, the undersigned, centify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSIAWS D1.1,(_2010 )Structural Welding Code--Steel.

(year)
Signed F. Y. Chu
Manufacturer or Contractor
By F.Y.Chu
Title FAB Supervisor
Date Feb.20.2014
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PQR-1-2

vk 4

WELDING PROCEDURE SPECIFICATION (WPS) Yes[]
PREQUALIFIED QUALIFIIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) YesE
Company Name CSSC Identification# PQR-1-2
Welding Process SAW Revision:__0 Date : 02-20-2014 By _ F.Y.Chu
Supporting PQR No. - Authorized by :_ F.L.Hsu Date: _02-20-2014
Type : Manual [ ] Semi-Automatic [ |
JOINT DESIGN USED Machine Automatic ]
Type: Butt
Single & Double Weld [ ] POSITION
Backingg: Yes® No [] Position of Groove: 16 Fillet : -
Backing Material : A36 Vertical Progression: UP [ ] Down []
Root Opening:10mm__Root Face Dimension : -
Groove Angle: 30° _ Radius(J-U): - ELECTRICAL CHARACTERISTICS
Back Gouging: Yes [ | No E Method :
Transfer Mode (FCAW) Short-circuiting [
BASE METALS Globular [] Spray ]
Material Specification : SM570M-C Current : AC E DCEP E DCEN [ ] Pulsed [ ]
Type or Grade : - Other: -
Thickness: Groove 50mm___ Fillet - Tungsten Electrode (GTAW)
Diameter (Pipe) : Size : -
FILLER METALS Type : -
AWS Specification : A5.23 TECHNIQUE
AWS Classification : EG-G(TSW-E13) Stringer or Weave Bead : Stringer
Multi-pass or Single Pass (Per side) : Multi-pass
SHIELDING Number of Electrodes : 3
Flux : F8AZ(TF-760) Gas: - Electrode Spacing Longitudinal : __ 20-40mm
Lateral : Omm
Composition : - Angle : -
Electrode-Flux (Class)__ - Flow Rate : Contact Tube to Work Distance : 40-50mm
F8A2-EG-G Gas Cup Size : - Peening : None
PREHEAT Inter-pass Cleaning : Vibrating or Wire Brush or Grind
Preheat Temp. :  Min. 110C POSTWELD HEAT TREATMENT
Inter-pass Temp. : Min. _ 110C_Max. 250°C Temperature : N.A
Time :
WELDING PROCEDURE
Pass or Filler Metals Current Volts Travel Joint Details
Weld | Process cl Di Type & | Amps or Wire Speed
Layer(s) ass | DR potarity] Feed Speed | ™ | (uawimin) (mm)
1 SAW EG-G 4.8mm DC+ 700 27 700
age
2 SAW EG-G 4.8mm DC+ 800 29 650
3 SAW EG-G 4.8mm D+ 850 29 750 0 .
3 SAW EG-G 4.8mm AC 750 33 750
4 SAW EG-G 4.8mm DC 850 29 750 10
4 SAW EG-G 4.8mm AC 730 35 750
5 SAW EG-G 4.8mm DC+ 950 30 700
5 SAW EG-G 4.8mm AC 850 36 700
6 SAW EG-G 4.8mm DC+ 1000 32 800
6 SAW EG-G 4.8mm AC 900 36 800
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6 SAW EG-C 4.8mm AC 850 38 800
7 SAW EG-C 4.8mm DC+ 1000 32 800
7 SAW EG-G 4.8mm AC 900 36 800
7 SAW EG-G 4.8mm AC 850 a8 800
! SAW EG-G 4.8mm DC+ 1000 32 700
8 SAW EG-G 4.8mm AC 950 6 700
8 SAW EGG 4.8mm AC 850 39 700
L SAW EG-G 4.8mm DO+ 1000 33 630
L) SAW EG-G 4.8mm AC 900 37 630
9 SAW EG-G 4.8mm AC 850 39 630
10 SAW EG-G 4.8mm D+ 1000 33 500
10 SAW EG-G 4.8mm AC 1000 37 500
10 SAW EG-G 4.8mm AC 1000 39 500
1 SAW EGG 4.8mm D+ 1050 EE) 500
11 SAW EG-G 4.8mm AC 1000 ar 500
11 SAW EC-G 4.8mm AC 950 39 500
12 SAW EG-G 4.8mm DC+ 850 32 550
12 SAW EG-G 4.8mm AC 750 38 550
Procedure Qualification Record (PQR)# POR-1-2
Test Results
Tensile Test
Specimen No. wmﬁmﬂxﬁﬁness Tensg?rg:nr?ngth Broken Location
POR-1-2-1 19.0x50.3 571 Base Metal
POR-1-2-2 19.1x50.1 586 Base Metal
Bend Test
Specimen No. Results
2T, 180°
POR-1-2-1  Side Bend Crack(2.3mm)
POR-1-2-2  Side Bend No Crack
POR-1-2-3  Side Bend No Crack
POR-1-2-4  Side Bend No Crack
Charpy V-notch Impact Test(0 = C)
Specimen No. Spwmcn:n ][1)11mcn510n — N;?;m'bcd Enﬁrﬁ;{]) e
POR -1-2 Weld Metal 10x10x55 390 376 364 363
No.4 No.5
350 336
VISUAL INSPECTION
Appearance Acceptable
Undercut None
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Piping porosity None

Convexity None

Test date, Nov.28.2013

Witnessed by F.Y .Chu

Welder’s name, ST

Tests conducted by MIRDC(z 08 ) Laboratory 0098
Test number, PQR-1-2
Per -

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSI/AWS D1.1,(_2010 )Structural Welding Code--Steel.

(year)
Signed E. ¥. Chu
Manufacturer or Contractor
By F.Y.Chu
Title FAB Supervisor
Date Feb.20.2014
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